A new type of wire-cylinder plasma reactor, in which air flow shapes into gas torches is developed. The decomposition performance of toluene in contaminated air flow induced by pulsed corona discharge in the reactor is investigated experimentally under atmosphere pressure and room temperature. It is found that the decomposition efficiency is affected dramatically by air introduction way, and the ejection stimulates the decomposition of toluene compared with the conventional method. The decomposition efficiency difference reaches to 14.4% at voltage of 34kV. The direction of electric field effect on decomposition is proved experimentally. The decomposition efficiency is improved when the direction of electric field is consistent with the flow direction. The difference of decomposition rates reaches to 42.5% at voltage of 34kV. The experimental results utilizing the gas ejection mode show that the decomposition efficiency increases with the increase in voltage when the applied voltage is lower than the spark voltage. When the voltage is too high, spark discharge is created between two electrodes and the decomposition efficiency decreases. The decomposition efficiency by small capacitance discharge is higher in the range of low voltage, but the advantages of larger capacitance appear gradually with the increase in voltage. The decomposition efficiency decreases with the increase in initial concentration of toluene. When environment humidity is too high, not only the decomposition efficiency decreases but also the oxidation is not complete and CO is created.
